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Comparison of t h e  biomedical r e s u l t s  ob ta ined  from 
S o v i e t  and American o r b i t a l  manned space f l i g h t s  r e v e a l s  t h e  
e x i s t a n c e  of d i f f e r e n c e s  i n  v e s t i b u l a r  and c i r c u l a t o r y  response .  

S e v e r a l  of t h e  Sov ie t  cosmonauts have exper ienced  
d i s o r i e n t a t i o n  o s t u r a l  i l l u s i o n s  and f l l u s i o n s  of motion with 
r e s u l t i n g  d iscomfor t  (Ref.  1 and 2 ) .  Conversely, no U. S .  
a s t r o n a u t s  have had d i s o r i e n t a t i o n  of any sort on any Mercury 
on Gemini miss ion  (Ref.  3 ) .  However, C a r i o l i s  s t i m u l a t i o n s  
have been r e p o r t e d  by t h e  GT-8 crew a lone ,  b u t  on ly  du r ing  t h e i r  
unscheduled h igh  roll r a t e  (Ref.  4 ) .  

’ ?  

T h i s  b a s i c  d i f f e r e n c e  i n  v e s t i b u l a r  response between 
Russ ians  and Americans is  hard t o  e x p l a i n .  No S o v i e t  spacesh ip  
h a s  approached t h e  h igh  roll r a t e  of one r e v o l u t i o n  p e r  0.8 s e c  
reached i n  GT-8. Also the occupai iona i  backgi90’icnd and t r a i n i n g  
of U. S. and USSR space crews a r e  fundamental ly  t h e  same. 

It i s  a known f a c t ,  however, t h a t  r e a c t i o n s  t o  s t r e s s  
a r e  c r i t i c a l l y  dependent upon t h e  exac t  environmental  configura-  
t i o n s  and f u n c t i o n a l  s i t u a t i o n s  a t  t h e  t ime of t h e  exposure.  It 
i s  h a r d  t o  b e l i e v e  t h a t  normal sea  l e v e l  atmosphere (used i n  t h e  
S o v i e t  s p a c e c r a f t s )  coupled w i t h  we igh t l e s sness  could be respons i -  
b l e  f o r  adverse  v e s t f b u l a r  man i fe s t a t ions .  On t h e  o t h e r  hand, 
s enso ry  underload i n  combination w i t h  we igh t l e s sness  ( l a c k  of 
g r a v i t a t i o n a l  s t i m u l u s )  could d i s t u r b  t h e  i n t e g r a t i v e  p a t t e r n s  
of t h e  c e n t r a l  nervous systems w i t h  r e s u l t i n g  v e s t i b u l a r  d i s t u r -  
bances.  S o v i e t  cosmonauts a s  opposed t o  t h e i r  American counter- 
p a r t s  were n e i t h e r  i n  t h e  c o n t r o l  loop  of t h e i r  space system nor  
o p e r a t i o n a l l y  l i n k e d  wi th  t h e  miss ion .  I n  t h i s  connect ion Russian 
tes t imony i s  ve ry  r evea l ing .  Adverse v e s t i b u l a r  responses  were 
suppressed  whenever t h e  cosrnonaut was busy with obse rva t ions  or 
o t h e r  work (Ref.  2 ) .  
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Another p o i n t  of cons ide rab le  i n t e r e s t  i s  t h e  dec rease  
i n  red  b lood  c e l l s  observed i n  U. S .  a s t r o n a u t s  a f t e r  t h e i r  
f l i g h t s  ( R e f .  3 ) .  
f l i g h t  dec rease  i n  r e d  c e l l  count .  T h i s  hematologic d i f f e r e n c e  
appea r s  t o  be a t t r i b u t a b l e  t o  t h e  100% oxygen atmos h e r e  used i n  
U. S. s p a c e c r a f t s  and n o t  t o  we igh t l e s sness  (Ref'. 47. 
cosmonauts used a sea l e v e l ,  21% oxygen, 79% n i t r o g e n  atmosphere.  

T h e i r  Sov ie t  c o u n t e r p a r t s  have had no p o s t  

Russizn 

I n  a l l  U. S. miss ions  t o  d a t e ,  t h e  i n - f l i g h t  b lood  
p r e s s u r e s  remained w i t h i n  a normal range demonst ra t ing  no ev idence  
of hypotens ion  (Ref. 3 ) .  Conversely, t h e  S o v i e t s  have r e p o r t e d  
a marked drop  i n  blood p r e s s u r e  under  c o n d i t i o n s  of we igh t l e s s -  
n e s s  ( R e f .  5 and 6 ) .  T h i s  was d e t e c t e d  by a p h y s i c i a n  on board  
t h e  Voskhod 1 s p a c e c r a f t .  Among t h e  recorded  r ead ings  of t h e  
s y s t o l i c  b lood  p r e s s u r e  were f i g u r e s  r ang ing  between 70 and 75 
mm of mercury, i n s t e a d  of t h e  average  of about  120 mm. If t h e  
Russ ian  c la im i s  c o r r e c t ,  then  it could  be  a rgued  t h a t  t h e  d i f -  
f e r e n c e  i n  f i n d i n g s  between t h e  two coumtries  may be due t o  t h e  
p h y s i c a l  e f f o r t  of t h e  U. S.  a s t r o n a u t s  t o  measure t h e i r  own 
b lood  p r e s s u r e .  According t o  S o v i e t  r e s u l t s  such a n  e f f o r t  would 
t r i g g e r  a compensatory response t h a t  could  i n c r e a s e  t h e  b lood  
p r e s s u r e  t o  w i t h i n  a normal range .  Automatic blood p r e s s u r e  record-  
i n g  has  no t  been made i n  any U. s .  f l i g h t .  

Russian d a t a  a l s o  i n d i c a t e  t h a t  moderate p h y s i c a l  
a c t i v i t y  d u r i n g  t can cause h i g m u Z E F r a t e s ,  swea t ing  
and e a r l y  f a t i g u e  space (Ref .  fl;r According t o  Russian p h y s i o l o g i s t s  
t h e s e  o b s e r v a t i o n s  sugges t  s h i f t s  i n  t h e  r e g u l a t l o n  and dynamics 
of t h e  c i r c u l a t o r y  system t h a t  could e f f e c t  performance. Physio- 
l o g i c a l  r e a c t i o n s  t o  m i l d  e x c e r c i s e  i n  Gemini mis s ions  have f a i l e d  
t o  produce s i m i l a r  ef'TG3s. However, such e f f e c t s  have been s e e n  
i n  Gemini d u r i n g  demanding o p e r a t i o n a l  phases  such a s  EVA. One 
is, thus ,  l e a d  t o  s u s p e c t  t h e  d e f i n i t i o n s  r a t h e r  t h a n  t h e  r e s u l t s  
a s  t h e  sou rce  of appa ren t  d i f f e r e n c e s .  

F i n a l l y ,  t h e  S o v i e t s  have r e p o r t e d  a c a r d i a c  response  
t h a t  h a s  n o t  been e s t a b l i s h e d  by U. S.  measurements. T h i s  concerns 
t h e  i n t e r v a l  between t h e  normal e l e c t r i c a l  s t i m u l a t i o n  of t h e  
h e a r t  and t h e  mechanical a c t i o n  it evokes.  Russian da ta  i n d i c a t e  
t h a t  t h i s  i n t e r v a l  ( e l ec t romechan ica l  d e l a y )  is prolonged compared 
w i t h  e s t a b l i s h e d  ground b a s e l i n e s  ( R e f .  2 ) .  However, p e r t i n e n t  
s t u d i e s  on Gemini flights have f a i l e d  t o  confirm t h i s  r e s u l t .  
It i s  b e l i e v e d  t h a t  t h e  d i f f e r e n c e  h e r e  l i e s  i n  t h e  d i s s i m i l a r i t y  
of t h e  t echn iques  used  by S o v i e t  and American i n v e s t i g a t o r s  (Ref .7). 
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